BACKGROUND: Comparative effectiveness research (CER) has been proposed in the United States as a way to compare new drugs and technologies with established alternatives and determine not just whether a therapy works, but how well it works compared to other options.
T he rising cost of medical care in the United States has triggered an urgent need for a more efficient health care system that achieves greater demonstrated value. While the annual cost of health care was $147 per person in 1960, by 2008 it had escalated to $7,845 per person per year. 1 Ten percent of overall health care spending in the United States in 2008 was for prescription drugs, compared with 31% for hospital expenses and 21% for physician services. The U.S. Department of Health and Human Services (HHS) projects that overall spending for prescription drugs will increase from $234.1 billion in 2008 to $457.8 billion in 2019. 2 The average annual increase in drug spending has been 3%-9% per year since 2005, based on 4 key factors: the increased annual average number of prescriptions per person; drug price inflation; increases in the number of new drug approvals, especially those that address previously unmet medical needs; and the growing market share of expensive specialty drugs. 2 The 2011 report by the Organisation for Economic Co-operation and Development (OECD) shows that the United States, compared with other OECD countries, has the highest spending on health care as a proportion of gross domestic product. 3 From 1970 through 2009, U.S. health care expenditures increased faster than those in "all other high-income OECD countries," with a 5-fold growth rate, even after taking population growth into account.
While there are numerous reason why health care spending in the United States is higher than in other countries, the fact remains that U.S. health costs are some of the highest, and there is an increasing demand to find ways to reduce or stabilize costs while improving health care. As noted by OECD Secretary-General José Ángel Gurría in an August 2009 announcement, "There are opportunities for all countries to improve the performance of their health care system, and making such improvements does not necessarily require higher spending." 4 There is hope that comparative effectiveness research (CER) can be used to help improve the performance of • The United States leads the world in health care spending as a proportion of gross domestic product. CER is being put forth as a possible way to stabilize or reduce health care costs.
• Health care reform is a driving force behind the increase in CER, with the U.S. government funding research prioritization, infrastructure, and methodology development.
• In 2009, the Institute of Medicine (IOM) released a priority list of 100 research topics derived from a broad stakeholder-input process to help direct future CER efforts. • Hochman and McCormick (2010) found that 32% (104 of 328) of studies involving medications published in 6 of the leading general medicine and internal medicine journals in 16 months through September 2009 met the definition of CER (i.e., involved active comparators).
What is already known about this subject
• The authors (a) describe the progress and development of CER as a health care reform strategy in the United States since 2009; (b) discuss the definition of CER and the types of therapies it can compare, along with possible reasons why a broad interpretation of CER (comparing a drug to a nondrug intervention, for example) may be less relevant to private and public health care payers for whom such broader investments are not considered as part of the budgeting process; and (c) examine the reasons why, from the payer perspective, cost-effectiveness comparison should be part of CER.
What this article adds
What Is CER?
The Federal Coordinating Council defined CER as "the conduct and synthesis of systematic research comparing different interventions and strategies to prevent, diagnose, treat and monitor health conditions. The purpose of this research is to inform patients, providers and decision makers, responding to their expressed needs, about which interventions are most effective for which patients under specific circumstances." 12 In other words, CER is any research that helps to identify and monitor the right therapy at the right time for the right patient. The PPACA (2010, Title VI, Subtitle D) also specified what is covered by CER: in addition to medical care, any other strategies or items being used in the treatment, management, and diagnosis of, or prevention of illness or injury in individuals are under the purview of the CER agenda. 13 Hence, CER is intended to encompass any type of intervention while still considering the overall health outcome. Health technology assessment (HTA) is the analysis of evidence coming from randomized controlled trials (RCTs) and, only exceptionally, from real-world studies. CER aims to bring RCTs and real-world evidence together into an integral framework of comparative evidence. Such evidence may extend CER beyond drug therapy to include nondrug clinical and nonclinical interventions (e.g., the decision to invest in accident prevention or the reduction of environmental risk). This interpretation may be less relevant to private and public health care payers for whom such broader investments are not considered as part of the budgeting process, but may be of interest to employers, since interventions to improve workplace safety and encourage employee wellness may directly benefit them.
PCORI has introduced another term to the CER lexicon: patient-centered outcomes research (PCOR). At first glance, this may seem very similar to CER, but it differs in emphasis. The PCORI Methodology Committee defines PCOR as research that "helps people make informed health care decisions and allows their voice to be heard in assessing the value of health care options. This research answers patient-focused questions such as: PCOR emphasizes patient involvement throughout the research process, so that the concerns, perspectives and values of patients are reflected in the methodology and results. This envisions the patient and their health care provider engaging in a collaborative decision-making process as the customers for whom PCOR information is developed. Even though the information generated by PCORI will likely be useful to payers and policy makers, they are not the focus. Patient-centered information and decision support tools will hopefully improve the U.S. health care system, ideally at a lower or at least more stable expenditure. CER compares how various effective medical treatments improve health outcomes, with the objective of eliminating ineffective services or giving preference to more effective services. This argument has been used to justify the role of CER in U.S. health care reform.
CER as a Health Care Reform Strategy in the United States
Recognizing that changes needed to be made, the U.S. government is making extensive funds for CER available, mostly favoring infrastructure and methods development. The American Recovery and Reinvestment Act (ARRA) of 2009 led to the establishment of the Federal Coordinating Council for CER. The council was formed to foster coordination of CER and to recommend priorities for funding. 5 On March 23, 2010, less than a year after the establishment of the Federal Coordinating Council, the Patient Protection and Affordable Care Act (PPACA) became law, which was then amended on March 30, 2010, by the Health Care and Education Reconciliation Act of 2010 (H.R. 4872). 6, 7 The new law focuses on 4 main areas: controlling health care costs and identifying funding and savings opportunities; 2 expanding health care coverage for a significantly larger number of U.S. citizens, including access to care for pre-existing conditions at affordable premiums and out-of-pocket costs; 2 improving health care delivery systems; 2 and establishing sustainability over the long term.
To reach these goals, payment reform will be required, and emphasis on health care must shift toward quality, efficiency, wellness and prevention. With the new law, considerable net reductions in federal deficits are expected over the next 10 years, resulting from several new taxes, fees on health-related industries and cuts in government spending on health care programs such as Medicare Advantage. 8 As CER develops there may be enough evidence to consider lifting of current regulations that limit price negotiations by the government.
The PPACA initiated and funded the creation of the PatientCentered Outcomes Research Institute (PCORI), a public/ private entity, to coordinate CER and recommend priorities. PCORI replaced the council and is charged with identifying priorities, establishing an agenda, and carrying out primary CER and systematic reviews of existing and future studies. 9, 10 The research conducted for PCORI will be peer-reviewed and made available to the medical community and the general public. The Agency for Healthcare Research and Quality (AHRQ), a federal agency within the HHS charged with supporting research that helps people make more informed decisions and improves the quality of health care services, 11 can take proactive steps to disseminate the findings of PCORI to physicians, health care providers, patients, insurance providers, and health care technology vendors. 10 
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selected social interventions and combined clinical and social interventions) to prevent obesity, hypertension, diabetes and heart disease in at-risk populations such as the urban poor and American Indians. The first quartile also includes comparing the effectiveness of dissemination and translation techniques to facilitate the use of CER by patients, clinicians, payers, and others. 16 While both of these seem highly relevant to the health plan, nondrug approaches, such as the effectiveness of yoga in depression or the co-location of psychologists and physicians in children aged 0-3 years, may not be directly relevant, since most of them are not covered services; however, payers may benefit indirectly if effective use of these techniques reduces the need for medication or other medical treatment.
Of the priorities, 6 include diabetes as a key research area, and 3 include obesity. Both diabetes and obesity also have been identified by the OECD as priorities for improvement in health care in the United States. . 17 In these studies, either a specific medication or a class of medications was compared with either another medication or a nonpharmacologic therapy (active treatment) or either a placebo or no therapy (an inactive control). 17 Randomized trials, case-control studies, cohort studies, and meta-analyses were included, while systematic reviews and modeling studies were excluded. 17 Classification as comparative effectiveness (CE) was made if the study involved existing (rather than novel) medications or compared active therapies (active-comparator studies), and non-CE studies were defined as involving novel therapies or comparison to an inactive control such as a placebo (inactive-comparator studies). 17 Noninferiority RCT studies were categorized as novel therapy because they are generally done to obtain U.S. Food and Drug Administration (FDA) approval. 17 From a total of 328 studies reviewed, 104 (32%) were classified as CE studies and 224 (68%) as non-CE studies (187 had only an inactive comparator, 81 included non-FDA-approved medications, and 23 were noninferiority trials). 17 Of the 104 CE studies, 45 compared 2 or more medications (43%, 95% confidence interval [CI] = 34%-53%), 11 compared medications with nonpharmacologic interventions (11%, 95% CI = 5%-18%), 32 compared different pharmacologic strategies (31%, 95% CI = 22%-41%), and 16 compared different medication doses, durations or frequencies of treatment, or different medication formulations (15%, 95% CI = 9%-24%). 17 Ninety of the 104 CE studies (87%, 95% CI = 78%-92%) both the outcomes and efficiency of the health care process in the United States. This is important, since most of the future federal funding for CER will likely be directed toward PCOR projects. Kindig et al. (2010) describe CER as a holistic approach of comparing the overall effectiveness and performance of health interventions on target outcomes, with the goal of enabling the stakeholder to make more informed choices. 13 However, it has not yet been defined how far-reaching the actual use of such a CER approach will be and whether CER will focus only on direct health care intervention or will also be used to test preferences for investments in other areas (such as environment, traffic, or education). Using the example of diabetes, CER could be assessed across a broad range of interventions, such as medications, school educational programs, anti-obesity surgery, and preventative behavioral therapy, that all have an impact on diabetes-related health risks. 13 While a study comparing several pharmaceutical interventions seems logical and feasible, a comparison between pharmaceutical interventions and educational school programs, for example, would be extremely complex, time-consuming, and not suitable for helping to make a decision on reimbursement at the time of a new product launch for a health insurance plan. Furthermore, the current budget and incentive structures in health plans do not necessarily support comparison across budget silos. Therefore, for a formulary decision maker working within the limits of the pharmacy budget, any comparison outside of the pharmacy budget might be less relevant than comparisons within the budget.
The Institute of Medicine's Research Priorities
As a part of the ARRA, Congress asked the Institute of Medicine (IOM) to prioritize which research questions should be addressed by CER and funded by ARRA. In its 2009 report, the authoring committee developed a priority list of research topics derived from input from a broad array of stakeholders, including policy makers, academics, researchers, the health care industry, physicians and other health care providers, students, and others in the public and private sectors interested in health policy as well as patients, families, and consumers. 15 For portfolio criteria, the prioritization process examined research areas, populations to be studied, interventions, and proposed methodologies. Condition-level criteria included prevalence, mortality, morbidity, cost, and variability. Priority topic-level criteria included appropriateness of topic for CER, information gaps and duplication, and gaps in translation. 15 From 2,606 nominated topics, 1,268 were voted on in a 5-step voting process, and a final list of 100 top priorities, categorized into 4 priority quartiles, was chosen. 16 These priorities span a broad range of diseases, interventions and investments. The first quartile of priorities includes comparing the effectiveness of various strategies (such as clinical interventions,
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studies of new drugs against clinically relevant active comparators. The findings of these head-to-head comparisons are used by health technology assessment agencies and provided to government authorities in these respective countries to help make treatment recommendations or to set pricing for public insurance programs. 19, 20 However, despite the greater requests for this type of data in other countries, there does not appear to be an increase of CER evidence.
In October 2010, Chokshi et al. published another analysis of the design, results, and ultimate impact of past CER studies on practice. They identified 3 areas of special concern: choice of comparison treatments; study time frame; and "external validity"-that is, the extent to which the study's results can be reliably applied to the population as a whole. 20 However, it should be noted that compared with all other medical or clinical technologies (medical devices, procedures, diagnostics, care pathways, etc.), drugs come to the market with the most advanced evidence base. 20 Looking forward, it can be expected that CER data satisfying the need for clinical relevance will be required at the launch of a new product. The considerable investment in CER and the formation of independent institutions for CER will eventually lead to the establishment of quality criteria and guidance, as has been seen with the guidance for registration trials of pharmaceutical products.
Increased requests for CER data in decision making do not guarantee a fast process in achieving such evidence because many different stakeholders are involved and their viewpoints need to be considered to provide broad acceptance and, thus, effectiveness of CER. An early and potentially promising effort to address stakeholder concerns is the Academy of Managed Care Pharmacy/National Pharmaceutical Council/ International Society for Pharmacoeconomics and Outcomes Research (AMCP/NPC/ISPOR) Comparative Effectiveness Research Collaborative Initiative (CER-CI). The goal of CER-CI is to establish a consensus-based set of principles and tools to guide the design and evaluation of nonexperimental studies, including prospective and retrospective observational designs, so that the knowledge gained from these studies can be applied to improve patient health outcomes.
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Will CER Reduce or Stabilize Health Care Costs? CER compares how effective various medical treatments are at improving health outcomes. But does "effective" include the concept of value for money?
From the payer perspective, cost-effectiveness comparison should be part of CER. By comparing the health outcomes of one diabetes drug with another, it is possible to determine the comparative effectiveness. By comparing the health-related quality of life (HRQoL) of the patients treated with one drug with the HRQoL of patients treated with another, it is possible to examine value from the humanistic perspective. Comparing were funded jointly or exclusively by noncommercial entities. 17 The authors addressed the fact that "commercial entities presumably devote much of their research to the development of novel therapies and to funding inactive-comparator studies aimed at expanding indications for their products." 17 Although analyses are critical for promoting efficient and effective health care, only 1% of the non-CE studies and 2% of the CE studies included cost-effectiveness analysis (which could have been due to editorial preferences of the clinically oriented journals). 17 Overall, Hochman and McCormick found that about two-thirds of research involving medications that was published in high-impact medical journals over 16 months in 2008-2009 does not fulfill the criteria of CER and that much of the study design is driven by FDA requirements rather than the need for evidence allowing the selection of the most effective therapy. The authors reported the prevalence of CER studies, the nature of comparators used, funding and how these factors impacted study results. 18 The authors found 1,035 trials that met their selection criteria. An additional 3,384 studies were excluded because they were not conducted in the United States, and 2,124 were excluded as not addressing 1 of the selected topics of interest. Among the different types of interventions studied, drug trials had the largest percentage of studies that met the authors' definition of CER (37.2%), followed by behavior change studies (28.6%), procedural interventions (15.6%) and devices (13.8%). 18 These results align with those reported by Hochman and McCormick, 17 suggesting that their observations are generalizable beyond those 6 journals. In both cases, the majority of studies did not qualify as CER, and the prevalence of CER studies was even lower for nonpharmacologic interventions. Many of the studies found on ClinicalTrials.gov were placebo controlled, and some did not have a control group at all. 18 The low prevalence of CER studies found by Bourgeois et al. is noteworthy, given that the topics were drawn from the IOM priority list. Furthermore, a large number of studies (3, 384) were excluded because they were not conducted in the United States, and without further explanation of the nature of these studies, their data may be considered CER and may be used as such in U.S. formulary decisions. Clearly, there is a great deal of work yet to be done in developing the body of CER evidence that is needed to facilitate informed patient-centered treatment decisions.
To obtain FDA approval, it is possible to demonstrate efficacy of a new product in studies that compare the new product with a placebo. Other countries (government agencies in Canada, the United Kingdom, Japan, and Australia) require or decreased morbidity. In addition, the cost-effectiveness of a technology strongly depends on the efficiency of using it and may differ between individual sites of care (hospitals, practices, care teams, etc.). For example, the cost of a magnetic resonance imaging (MRI) machine used across several hospitals versus the cost of 1 machine purchased for each hospital would significantly decrease the cost per scan based on efficiency of use, not the cost of the machine itself. If cost became a part of CER, the results of such research could contribute to streamlining health care expenditures. To truly decrease cost and improve quality, cost-effectiveness would have to be integrated into CER with the objective of prioritizing efficient therapies in the real-world health care system. 25, 26 A final consideration for CER and cost is that if the methods and output of CER improve, the resulting cost-effectiveness ratios will also be more meaningful to the payer.
CER should ultimately, therefore, be a useful tool to help patients, providers, and decision makers provide the optimal and most cost-effective interventions.
the overall cost consequences of one treatment with another, it is possible to determine the economic perspective of effectiveness. Hence, theoretically, CER could help to answer the question of which treatment delivers the best value per unit of investment from clinical, humanistic, and economic perspectives.
The current framework of CER in the United States makes very limited use of cost data, and the PPACA and the Centers for Medicare & Medicaid Services (CMS) specifically prohibit use of dollars per quality-adjusted life year as a threshold to determine which treatments are cost-effective or recommended. For payers, however, formulary decisions are business decisions as well as clinical. Payers need to offer a comprehensive and reasonable formulary for their membership within the constraints of a given budget. Therefore, cost is an important part of formulary decision making. Payers need to be aware of budget changes when a new drug is integrated into the formulary and whether the expected improved clinical outcome justifies such a change.
In the face of increasing numbers of people becoming eligible for Medicare Part D coverage, options for cost savings will have to be identified and utilized. While it is currently prohibited under the noninterference provision (Medicare Prescription Drug, Improvement, and Modernization Act [MMA] of 2003) for Medicare to negotiate on prices of prescription drugs, overall drug cost could be reduced by starting to negotiate the price. 22 In 2007, rules such as the safe-harbor guidelines established by CMS and MMA's requirement that Part D plans cover at least 2 drugs per class were put into effect. 23 In addition, CMS required at least 1 drug in each subclass and gave special protections to 6 classes of drugs, requiring that "all or substantially all drugs" in those classes be included in the formularies. Therefore, Part D drug-price negotiations over anticonvulsants, antidepressants, antineoplastics, antipsychotics, antiretrovirals and immunosuppressants were effectively eliminated. Part D plans regularly exclude some drugs as part of the normal commercial formulary process with other classes of drugs. 22 One study found that these 6 protected classes accounted for 16.8% to 33.2% of Part D drug costs. 24 Reversing the rule would decrease prices in these classes by 9% to 11%, for a projected Part D savings of $511 million per year. 22, 24 Government regulations can thus create challenges for health plans in managing budgets in the absence of CER.
■■ Conclusions
The impact of CER on reduced drug expenditures may be limited. In fact, CER may lead to higher costs in some cases because it may support a preference for solutions that are clinically more effective and more expensive.
When assessing the impact of cost, it is important to look beyond drug costs to the overall impact on treatment costs, including cost offsets that may occur through improved health
